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Abstract — Thefollowing experiment examined the effect of noncontact thera-
peutic touch (NCTT) on the regeneration rate of salamander forelimbssurgically
amputated through the distal third of the stylopodium. A total of 154 newts, No-
tophthalmus viridescens, were used and limb regenerati on was assessed using two
criteria: (1) thetime to first finger differentiation,and (2) the time to fourth finger
differentiation. The experiment was divided into two sections. For section #1,
four NCTT healersworked individually under three separateconditionsin a spe-
cially designed laboratory. The conditionswere: (1) treatment through an opening
inthewall, (2) treatment through smoked opaqueglass, and (3) treatment through
smoked opagueglassand plastic. For section #2, the four individual healerswere
paired, with each pair working together on a tank of newts situated directly in
front of them. The resultsfor section #1 showed that: (1) Healer 1 obtained non-
significancefor all three conditions at both the first and fourth finger differentia-
tion stages, (2) Hedler 2 obtained significancefor al threeconditionsat both dif-
ferentiationstages, (3) Healer 3 obtained significancefor condition 1 only at both
differentiationstages, and (4) Healer 4 obtained significancefor conditions2 and
3 at both differentiation stages. For section #2, only the pair of Healer 1-Healer 3
obtained significant results (p < .002). The data, therefore, suggest that NCTT
may have the potential to accelerate the rate of regeneration of newt forelimbs
surgically amputated through the distal third of the humerus.

Introduction

The phenomenon of regeneration has fascinated man since antiquity. The earliest
historical reference to regeneration may be that recorded by Aristotle in his De
Generatione Animaliumwritten over 2000 yearsago (Platt, 1910; Schmidt, 1968).
Thefirst detailed scientificanalysis of the phenomenon was conducted by Spallan-
zani, an Italian priest and scientist, in 1768 (Iten and Bryant, 1973). Since that
time, many highly esteemed researchers have explored the realm of regeneration
including Dr. Marcus Singer and the Nobel Prize laureate Thomas Hunt Morgan.
Regeneration has been defined as the replacement of lost body parts by new out-
growths or by remodelling of existing tissue and has been studied in detail for cen-
turies (Kiortsis, Koussoulakos, and Wallace, 1988; Singer, 1952). Regeneration of
body partsisan ability shared, to avarying degree, by al living things. In general,
the more advanced along the evolutionary scale an organismis, the more restricted
the regenerativeability. In man, for example, the processis normally consideredto
be limited to certain tissues and organs, including skin and bone (Liozner, 1974,
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Singer, Weckesser, Geraudie, Maier, and Singer, 1987). Prior research, however,
has indicated that children have the ability to regenerate afunctional and morpho-
logically exact replica of a fingertip accidentally severed at the outermost joint
(Douglas, 1972; lllingworth, 1974; Louis, Palmer, and Burney, 1980). Full repair,
including the finger whorls, takes approximately 12 weeks and is best accom-
plished with a periodic cleansing and dressing of the wound with no additional
therapeutic intervention. Although accounts of fingertip regeneration have gener-
ally been limited to children 11 yearsof age or younger, thismay bedue to the fact
that relativelyfew older children and adultsenter hospitals with amputated fingers
(Ilingworth, 1974).

The majority of regeneration research conducted in the laboratory has concen-
trated on the newt, Notophthalmus viridescens (Dearlove and Dresden, 1976;
Schauble and Nentwig, 1974; Wallace, 1981). The newt, commonly known as
the salamander, is a direct descendant from the evolutionary prototypeof al land
vertebratesand is a fascinating animal which is aimost as physiologically com-
plex as a human. The forelimb of the salamander, for example, is essentially the
same as ours—with an ulna, radius, acomplex nervous system, etc.—yet the ani-
mal possesses the unique ability to regenerate its entire limb. In addition, the
salamander can regenerate a severedtail, the lens of its eye, and even the spineiit-
self if required (Daviset al., 1990; Grigorian, Dol'nikova, and Belkin, 1990; Thou-
veny, Komorowski, Arsanto, and Carlson, 1991). Prior research has also demon-
strated that when up to 50% of the newt's ventricular myocardium is surgically
removed and the body cavity sutured, the cellsadjacent to theinjured areaundergo
mitosisand have the characteristics of cardiac fibers (Oberpriller and Oberpriller,
1971). Thisfascinating regenerative processallowsthe newt's heart to resumesiow
circulation within 3-5 hours after resection (Becker, Chapin, and Sherry, 1974).

The current experiment was conducted in order to examine the effect of thera-
peutic touch (TT) on the regeneration rate of salamander forelimbs surgically am-
putated through the stylopodium. The TT method, which is based on the ancient
healing practiceof laying on of hands, wasoriginated by Dr. Dolores Krieger asan
adjunct to traditional medical care (Heidt, 1991; Krieger, 1975, 1990; Krieger,
Peper, and Ancoli, 1979). Krieger (1979) postulated that TT achieved itseffect by
aninteraction of energy fields between the practitioner and subject. Ascommonly
practiced, the TT practitioner is said to consciously direct healing energy through
his or her hands to the subject for the purpose of helping or healing. The TT
method has been defined as a healing processwhich requiresthe practitioner to: (1)
center his/herself both physically and psychologically and focus on their intent to
therapeutically assist the subject, (2) attune to the energy field of the subject by
scanning with the hands 2-6 inchesfrom the body in order to detect imbalancesor
blockswithin the energy field, and (3) consciously redirect and rebal ancethe ener-
gy inthose areas of blockage or tension by holding the hands 2-6 inchesfrom the
subject's body over the affected area(Lionberger, 1985; Krieger et al., 1979).

Initial studieswhich were conducted on the layingon of hands processfound in-
creasesin therate of wound healingin mice(Grad, Cadoret, and Paul, 1961), anin-
creasein activity of trypsin in vitro (Smith, 1973), and an elevation of serum he-
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moglobin valuesin humans (Krieger, 1972, 1973, 1974). Subsequent TT research
has suggested that the method may elevate serum hemoglobin in humans (Krieger,
1975), induce a state of deep relaxation asindicated by aterations in EEG, EKG,
and GSR (Krieger et al., 1979), decrease "' A-State anxiety" as measured by the
Self-Evaluation Questionnaire STAI Form X-1 (Heidt, 1981; Quinn, 1982, 1984),
decrease subjective measures of tension headache pain (Kéller, 1983; Keller and
Bzdek, 1986), and accelerate human dermal wound repair (Wirth, 1990; Wirth,
Richardson, Eidelman, and O’Malley, 1993).

Thetheoretical principle behind TT, that of an interaction of energy fieldswith-
out physical contact, was originally formulated by Kunz and Krieger (Krieger,
1990; Macrae, 1979), and demonstrated by Quinn (1982). This noncontact ap-
proach to TT has been used in at least five other studies to date (Fedoruk, 1984;
Keller and Bzdek, 1986; Meehan, 1985; Wirth, 1990; Wirth, Richardson, Eidel-
man, and O'Malley, 1993). The present study differed from these experiments by
utilizing animals as subjects and examined the effect of four noncontact therapeu-
tic touch (NCTT) healers on the regeneration rate of surgically amputated sala-
mander forelimbs.

Materialsand M ethods

Adult newts, Notophthalmus viridescens, were obtained from a commercial
supplier (Berkshire Biological, Florence, MA). Only animals which took food
readily, were healthy, of normal form, and weighing between 1.20-2.30 gm were
used.

The animals were kept in pH-balanced, dechlorinated tapwater in 20 gallon
aquaria containing 1:100 Holtfreter's solution maintained at 25° C with 7 newts
per tank. The tanks were cleaned daily and the animals were individually fed beef
liver two timesaweek. Except for the bi-weekly feeding and experimental periods,
the newts were kept in semi-darkness with the amount of light constant for all
groupsthroughout the experiment.

A total of 154 salamanders were anaesthetized with 1.0% 3-aminobenzoic acid
ethyl ester (MS-222), and oneforelimb wasrandomly amputated using sharp scis-
sors through the distal third of the humerus under sterile conditions. The amputa-
tions were performed during the late spring and the protruding humeral stump was
trimmed flush with the retracted edges of the soft tissue at the amputation site to
giveaflat wound surface.

Limb regeneration was assessed using two criteria: (1) the time of first finger
differentiation, and (2) the time of fourth finger differentiation. These assessment
criteriawerechosen dueto thefact that measurement by stagesis consideredto be
more accurate than measurement of limb lengthin millimeters (Pritchett and Dent,
1972), and al so because of the precisetiming of finger differentiation noted in ear-
lier studies (Schauble, 1972; Schauble and Nentwig, 1974). The regeneration rate
of each salamander was assessed daily using a dissecting microscopeand the num-
ber of days required to attain first and fourth finger differentiation was recorded for
each individua animal.
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Fig.1. Experimental Set Up.

The experiment was divided into two sections. Thefirst section of the study uti-
lized 4 noncontact therapeutic touch (NCTT) healers working individually under
three separate conditionsin a specially designed laboratory (Figure 1).

For thefirst condition in section #1 of theexperiment, the healer entered thelab-
oratory (Room A) and sat in front of an opening in the wall which was slightly
smaller than the longitudinal side of the 20 gallon aquaria used (Figure 2). The
aquarium to be worked on (dimensions: 24" X 12" X 16") wasin Room B and had
previously been placed against the openingin the wall by an independent experi-
menter (El) (Figure 3). El wasinformedthat a healing study was being conducted
but was unaware of which aguaria werein the treatment and control groups. The
aquarium for condition 1 was positioned flat against the opening in the wall so that
the entire aperture was covered by the side of the aguarium (Figure 3). Once the
healer had entered Room A (Figure 1), EI whowasin Room C pressed abutton on
the desk which turned on the signal light in Room A. This was the signal for the
healer to placeher handson the glass of the aquarium and begin performingNCTT.
Exactly 5 minuteslater, El pressed the button again which turned off the signal
lightin Room A. The healer then removed her handsfrom the tank.

For condition 2 section #1 of the experiment, the healer positioned a plate of
one-half inch smoked opaque glass over the aperturein thewall in Room A (Figure
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2). For this condition, the healer simply removed the pins which secured the
smoked opague glassand then guided the glassaong the track until it came to rest
on the rubber stoppers. Condition 2 wasincorporated into the study in order to de-
termine whether or not keeping the salamandersout of the healers' sight would ef-
fect the degree of healing which occurred. Once El had turned off the signal light
for condition 1, heremoved the tank of salamandersfrom in front of the openingin
the wall in Room B. He then waited 10 minutes, rolled a new tank of salamanders
in front of the opening, and rentered Room C where he pressed the button which
turned on the signal light in Room A. After receiving thissignal, the healer began
performing NCTT by placing her hands on the smoked opague glass until the sig-
nal light wasturned off by EI 5 minutes|ater.

For condition 3 section #1 of the experiment, El placed a sheet of one-half inch
plastic against the opening in the wall in Room B (Figure 3). Condition 3 wasin-
corporated into the experiment in order to determine whether or not a synthetic
substance such as plastic would have an effect on the healing process. After follow-
ing the same procedure as in condition 2 and putting the new tank in place, El
reentered Room C and pressed the button which signalled the healer to place her
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hands on the smoked opaque glass and begin performing NCTT. Once again, the
signal light wasturned off by El exactly 5 minuteslater. The control group wases-
tablished by following the same procedure as outlined above in conditions 1
through 3 using an independent experimenter (E2). E2 wasinformedthat the study
wasdesignedto examinethe effect of ahuman presence on the regeneration rate of
salamander forelimbs. E2 was instructed to place her hands directly on the tank
(condition 1) and the smoked opaque glass (conditions 2 and 3) and to simply sit
and relax for the 5 minute sessions. For section #1 of the experiment, the 4 inde-
pendent healers and E2 entered the |aboratory once per day at predeterminedtimes
for a20day period.

The second section of the study utilized the same 4 healers in the following
pairs.

Healer 1 - Hedler 2 Headler 2- Headler 3
Healer 1 - Hedler 3 Healer 2- Hedler 4
Hedler 1- Hedler 4 Headler 3 - Healer 4
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This section was incorporated into the methodological design due to the fact
that the prior pilot study run for theexperiment had utilized 2 healers(healer 1 and
healer 3) who performed NCTT in the same room at the same time on different
tanksof newts. It was, therefore, determined that the design of the prior pilot study
had created the possibility of a meditativegroup healing effect which could be ex-
aminedin theformal experiment by havingthe healers work in pairs. The pair en-
tered the laboratory (Room A), sat on opposite sides of an aquarium situated in the
center of the room, placed their handsdirectly on the glass, and performed NCTT
for 5 minutes. A new aguarium equipped with a fine wire mesh over the top was
used for each pair and the control group was established by having two indepen-
dent experimenters (E2 and E3) sit on opposite sides of an aquarium with their
handsdirectly on the tank. E3 had also beeninformed that the experiment was de-
signed to examine the effect of human presence on the regeneration rate of sala
mander forelimbs and was told to simply place her hands on the tank and relax for
the 5 minute sessions. Each pair entered the laboratory and performed NCTT once
per day for a20 day period.

During both sections of the study, EEG, skin temperature, heart rate and blood
pressure readingswere taken from each healer as well as E2 and E3in order to de-
terminethe general parameters of these measuresfor the healing and control ses-
sions. The figures obtained were then correlated with the resultsdemonstrated by
the controls as well asthe individual and paired healers. Also, for both sections of
the study the healers and E2 and E3 treated the tanks of water for 5 minutesprior to
theintroduction of the salamanders. Thisapproach wasincludedin the experimen-
tal protocol dueto the fact that prior research hasindicated that water treated by an
aternative healer can significantly effect the recovery time of goitre infected ani-
mals (Grad, 1965, 1967), the growth of plants (Grad, 1963), and also produce
changesin the absorption spectrain the infrared range (Dean and Brame, 1975;
Scwartz, DeMattei, Brame, and Spottiswoode, 1990). Therefore, because the
newts utilized in the study were still in the aquatic stage, it was determined that
pretreatment of the tanks of water by the healers and E2 and E3 would be an im-
portant inclusion in the methodol ogical design.

In addition, the healers were asked to keep a detailed journal and complete a
modified version of the SETTSquestionnairefor all segments of the study (Fergu-
son, 1986). The journals and questionnaires, along with an extensive interview
conducted after the study, were incorporated into the experimental protocol in
order to analyze the phenomenol ogical processesof theindividual and paired heal -
ersand the possible correlation of these processeswith the resultsobtained.

Resaults

Data were statistically analyzed using an analysis of variancefollowed by inde-
pendent means t-tests to examine the differencesin means of the treatment versus
the control groups for each individual healer for al 3 conditions for section #1,
and for each pair of healers versus the control for section #2 of the experiment.
During inspection of the salamanders, it was determined that 2 of the 28 in the
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TABLE1
Timein Daysto First Finger Differentiation Stage

T=TREATMENT
C=CONTROL
C1-3=CONDITIONS 1-3

HEALER1 HEALER?2 HEALER 3 HEALER 4
T C T C T C T C
Cl 2357+.57 2429+ .81 1843%.72° 2429+ .81 21.00+.49° 2429+ 81 23.57+.65 24.29+.81
C2 2629+.75 26.71+.68 23.00f.62"" 26.71+.68 26.14+.67 26.71+.68 23.14+.60* 26.71k.68
C3 2471+ .64 2557+.75 2143%.65" 2557+.75 2486+.88 2557+.75 2243+.57" 2557+.75

Figures are presented as mean £ SEM
* = significant at p<.002.

** = significant at p<.01.

0 =significant at p<.04.

+ = sdignificant at p<.02.
++=significant at p<.05.

control groups and 4 of the 126 in the treatment groups were not normally formed
at the fourth finger differentiation stage and therefore would not be included in
the statistical analyses. For both sections of the study, the Bonferroni technique
was applied to correct the Type 1 error due to the calculation of multiple compar-
isons.

Tables 1 and 2 summarize the data for section #1 of the study for healers 1
through 4 for the three experimental conditions at the first and fourth finger differ-
entiation stages. Healer 1 demonstrated complete nonsignificancefor al 3 condi-
tions, while healer 2 showed a statistically significant effect at both differentiation
stagesfor condition 1 (t =5.41; df = 12; p <.002; 2 tailed), and for conditions 2 and
3 at the p < O1 level. Healer 3 showed significance during condition 1 only for
both first and fourth finger differentiation (t = 3.48; df = 12; p<.04; 2tailed), while
healer 4 demonstrated significancefor condition 2 at the p < .02 level, and condi-
tion 3 at the p < .05level. Figures4 and 5 show the results of healer 2 versuscon-
trol for all 3 conditions for both first and fourth finger differentiation stages, and

TABLE 2
Timein Daysto Fourth Finger Differentiation Stage

T=TREATMENT
C=CONTROL
C1-3=CONDITIONS 1-3

HEALER | HEALER 2 HEALER3 HEALER 4

T C T C T C T C
Cl 2957+.48 30.29+.75 2486+ .67 30.29+.75 27.14+ 51° 3029+.75 29.67+.72 3029+.75
C2 3229+.68 33.17+.79 2857+.78" 3317+.79 3257+.65 33.17+.79 29.29+.64* 33.17+.79
C3 31.17+ .48 32.00%.93 27.57+.57" 32.00+.93 31.33+.96 32.00+.93 28.43+.57" 32.00%.93

Figuresare presented as mean + SEM

* — gignificantat p <.002.

** = significant at p<.01.

0 =significant at p<.04. |
+ =significantat p<.02. !
++= significant at p<.05.
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HEALER 2: FIRST FINGER DIFFERENTIATION
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Fig.5. Healer 2. Fourth Finger Differentiation.
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HEALER 4. FIRST FINGER DIFFERENTIATION
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through the distal third of the stylopodium in the newt, Notophthalmus viri-

Prior research has demonstrated that the rate of regeneration of vertebrate ap-
pendagesis affected by such factors as temperature (Schmidt, 1968; Schauble and
Nentwig, 1974), light cycle (Maderson and Salthe, 1971), and season of the year
(Schauble, 1972). It is unclear whether age or body size of adult urodeleshas any
effect on the rate of regeneration (Iten and Bryant, 1973). Previous research, for
example, has shown that age and body size have no apparent influence on the re-
generation rate (Manner, Zapisek, and Vallee, 1960; Goodwin, 1946). However, a

[J TREATMENT
B CONTROL

CONDITION1

Fig.7.

CONDITION 2

CONDITION3

Healer 4: Fourth Finger Differentiation.
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TABLE3
Finger DifferentiationDatafor Pairs
PAIR FIRST FINGER FOURTH FINGER
1-2 2271+ .75 23.43+ 48 2929+ .89 30.14+.60
1-3 1943+ .65" 2343+ .48 25.00+.79" 3014+ .60
1-4 2314+ .51 2343+ .48 2943+.72  30.14% .60
2-3 2257+ .65 2343. .48 29.00+.72 30.14+.60
24 23.14+ .60 2343+ .48 2950+.76  30.14+.60
34 220+ .64 2343+ .48 2914+ .80 30.14%.60

* = gignificant at p < .002

more recent study by Pritchett and Dent (1972) assumed that the age of the newt
was proportiona to its size and demonstrated that the rate of regeneration was
greater in the smaller and, therefore, younger newts. In the current experiment, the
temperature, light cycle, season of the year, and size of the animals were kept con-
stant for both treatment and control groups. It is, therefore, unlikely that these fac-
tors contributed significantly to the differences observed in the regeneration rate
between the two groups.

The assessment criteria of first and fourth finger differentiation were used in
both sections of the experiment because these stagesare readily observed with the
use of adissecting microscope. In addition, newts were utilized as subjects due to
thefact that animal s are presumably not susceptible to such psychosocia variables
as suggestion, expectation, or the placebo effect. Therefore, the use of animals as
subjects, the distinct character of the regenerative stagesobserved, and the accura-
cy of the measurement system utilized add confidence to the statistically signifi-
cant resultsobtained.

The data contained in Tables 1 and 2 show that a significant effect was obtained
at both first and fourth finger differentiation by healer 2 during all 3 conditions, by
healer 3 during condition 1 only, and by healer 4 during conditions 2 and 3. In at-
tempting to explain the different resultsfor theindividual healers, it was noted that
healer 1 and healer 3 had both demonstrated significant resultsin the prior pilot
study run for the experiment. In order to account for the significance obtained in
the prior pilot study and thelack of significancein theformal experiment for heal-
ers1and 3, aswell asthe consistent and inconsistent significancefor healers 2 and
4, respectively, the daily journalskept by all healerswere analyzed.

Healer 1 was chosen for this experiment due to the fact that she had obtained
highly significant resultsin a prior experiment which examined the effect of NCTT
on the healing rate of full thickness human dermal wounds (Wirth, 1990). The
healer's journal for the current experiment and her comments during the post-study
interview revealed that she was uncomfortable working with animals and that the
significant results which she had obtained during the prior pilot study had placed
her in a competitive mode with the other healers which caused her to focus on
proving herself rather than on accelerating the regeneration rate of the salaman-
ders. Her discomfort with the use of salamanders as subjects and an inability to
focus during the healing sessions may have contributed to the nonsignificant re-
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sults she obtained during conditions 1 through 3. It should also be noted that the
EEG machinewas not used during the prior pilot study and may have adversely af -
fected healer 1 during the formal experiment.

Healer 2 had al so obtained highly significant resultsin a prior experiment which
analyzed the effect of NCTT through a one-way mirror on the healing rate of
human dermal wounds (Wirth, Richardson, Eidelman, and O’Malley, 1993). The
healer's journal for the current study and interview records indicated a comfort
with the experimental setting and also revealed that she was highly motivated to
heal the salamanders because shefelt an affinity with animalsin general and peri-
odically worked with them in her healing practice. It is, therefore, suggested that
the consistently significant results obtained by healer 2 for al 3 conditions may
have been due, in part, to the level of comfort and affinity she felt with the experi-
mental setting and the subjects utilized. In addition, it wasnoted that for certain pe-
riods of time during the study healer 2’s hands were folded comfortably in her lap
and not on the glassof the aguarium or the smoked glassin front of her. Also, dur-
ing the interview healer 2 revealed that she routinely closed her eyes for the first
few minutes of each healing session. These were interesting observations to note
because they may indicate that another form of healing was occurring for healer 2
or that the utilization of thetraditional formalized NCTT processis hot necessarily
aprerequisitefor an accel erated healing effect to occur.

Healer 3 was a well known TT practitioner whose journal and interview tran-
scriptsindicated that during conditions 2 and 3 of the experiment she was distract-
ed by thefact that the animalswerenot in view. Sheindicated that her need to have
the subjects in sight disrupted her concentration which may explain, in part, the
nonsignificant results she obtained during these 2 conditions. She al so expressed a
desire to receive periodic feedback about her progress—a procedure which was
followed during the prior pilot study but not during theformal experiment. In addi-
tion, it isimportant to note that the use of the EEG machine during the formal ex-
periment may have had a deleterious effect on healer 3’s performance. It appears,
then, that for healer 3 feedback and an experimental setting which does not utilize
an EEG machine may beimportant componentsof an effective healing encounter.

Healer 4 was specially trainedin thetraditional NCTT method for thisstudy and
was incorporated into the design due to the fact that NCTT is considered to be a
natural human healing potential. The healer's journal and interview records re-
vedled an extreme fear that the newts would leave the tank during condition 1
which precluded her ability to concentrate and may have contributed to the non-
significant results obtained during this condition. The use of smoked opague glass
during conditions 2 and 3, however, relievedthisfear and allowed her tofocus on a
desireto help or to heal. It isinteresting to note that she achieved less significance
for condition 3 (through smoked glass and plastic), than for condition 2 (through
smoked glassonly). A possible reason for thisdifferential effect by the same heal-
er may bethat the healing energy transferredfrom healer to patient is somehow in-
hibited by synthetic substances such as plastic. This explanation, however, cannot
be applied to healer 2 who obtained an equal degree of significance during both
conditions 2 and 3. It, therefore, appears that plastic may inhibit the transfer of
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healing energy for some healers (healer 4), while not affecting the transfer for oth-
ers (hedler 2).

Although the observations contained in the journalsfor section #1 of theexperi-
ment were not standardized and, therefore, were not statistically analyzed, they do
suggest that such psychosocial variables as a competitive orientation (Healer 1)
and an inability to focus or concentrate (healer 3 conditions 2 & 3, and healer 4
condition 1) may prove detrimental to the healingencounter. In addition, the phe-
nomenological datafor theindividual healersappear to indicate that adherenceto a
particular healing method or ritual is not necessary for a positive healing effect to
occur.

Theresultsobtained during section #2 of the experiment demonstrated that only
the pair of healer I-healer 3 obtained a significantly accelerated rate of regenera
tion (Table3). Thissection wasincorporatedinto the experiment in order to exam-
ine the possibility that a meditative group healing effect had occurred during the
prior pilot study. An analysis of the healers' journalsand interview recordsfor this
section of the experiment was undertaken and indicated that healer 2 preferred to
work alone because she could sense and feel the other healers and found it to be
distracting, while hedler 4 reiterated her extremefear that the newts would escape
from the tank in front of her. The journals and interview transcripts of healers 1
and 3, in contrast, indicated a deep mutual respect and affection for each other and
a willingnessto work together. It is suggested that the connection and bond be-
tween healers 1 and 3, which wasdueto their 10 year longfriendship, may havefa-
cilitated the accelerated healing effect demonstrated by the prior pilot study and
section #2 of the experiment.

For both sections 1 and 2 of the study, EEG, skin temperature, heart rate and
blood pressurereadingsweretaken from the healers and controls in order to exam-
ine the possible correlation between these physiol ogical measuresand the healing
effects which occurred. In general, the controls demonstrated EEG readingsin the
beta range along with skin temperature, heart rate and blood pressure readingsin
line with those expected for healthy individuals who are awake and in a relaxed
state. For the healers, the EEG readouts were predominantly within the al pharange
for healers 1 and 2, while healers 3 and 4 demonstrated readings predominantly
within the fast beta range. Similarly, the heart rate and blood pressure readingsof
healers 3 and 4 were indicative of arousal, whereas healers 1 and 2 demonstrated
readingsin line with acalm meditative state. In addition, healers 2 and 4 demon-
strated a decreased skin temperature, while healers 1 and 3 showed an increase
from their pre-study baseline. This was an interesting result due to the fact that
stressis normally associated with a decrease in skin temperature while relaxation
increases the temperature. Therefore, since healer 2 was physiologically cam and
till demonstrated a decreased skin temperature, while healer 3 was physiological-
ly aroused yet showed an increased temperature, it would appear that other factors
besides relaxation and stress level played a role in the skin temperature readings
obtained. Althoughthe physiological datagathered for thisstudy were preliminary
in nature due to the fact that only the predominant trend was determined for each
individual measure, the findings are neverthelessof importance because they are
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consistent with prior reports which suggested that positive healing effects can
occur when the healer isin both arelaxed and physiologically active state (Krieger
et a., 1979; Macrae, 1979).

In conclusion, the data of this study appear to indicate that prior healing experi-
ence may not necessarily correlate with future experimental success. Numerous
factors such as the healer's competitive orientation, the level of concentration at-
tained, and the use of ritualized healing methods may have a significant influence
on the outcome of the healing encounter. The statistically significant results ob-
tained by healer 2 for all three conditions, healer 3for condition 1, and healer 4 for
conditions 2 and 3 suggest that NCTT hasthe potential to accelerate the rate of re-
generation of newt forelimbs amputated through the distal third of the stylopodi-
um. Additional analyses which will include a detailed study of the healers jour-
nals and modified SETTS questionnaires aong with the interview transcripts will
be conducted at afuture datein order to evaluate the possible reasons why the four
individual and paired healers obtained differential healing effects. Further research
isneeded in order to evaluate the effect of alternative healing therapy on the rate of
regeneration of different parts of the newt. This research could provide the field
with a large data base that utilizes a precise and objectively measured dependent
variable. Additional studieswould benefit by including more sophisticatedinstru-
mentation and periodic measurements of EEG, skin temperature, heart rate and
blood pressureand could also examine the influenceof alternative hedling on the
rate of regenerationfor children and adults with accidentally amputated fingertips.
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